Application No. 10/695,751 Docket No.: 3624-0133P 

Amendment dated June 1, 2006 

Reply to Office Action of March 1, 2006 

REMARKS 

Claims 1-13 are now present in this application. 

The title, specification, and claims 1-11 have been amended, and claims 12 and 13 have 
been presented. Reconsideration of the application, as amended, is respectfully requested. 

Objection to the Specification 
The specification stands objected to for certain informalities. In view of the foregoing 
amendments, it is respectfully submitted that these informalities have been addressed. 
Reconsideration and withdrawal of any objection to the specification are respectfully requested. 

Rejection under 35 USC 112 
Claims 1-11 stand rejected under 35 USC 112, second paragraph. This rejection is 
respectfully traversed. 

In view of the foregoing amendments, it is respectfully submitted that all claims 
particularly point out and distinctly claim the subject matter of the instant invention. 
Accordingly, reconsideration and withdrawal of the 35 USC 112, second paragraph rejection are 
respectfully requested. 

Rejection under 35 USC 102(b) 
Claims 1-11 stand rejected under 35 USC 102(b) as being anticipated by Sikka et al., 
U.S. Patent 6,174,388. This rejection is respectfully traversed. 
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Application No. 10/695,751 Docket No.: 3624-0133P 

Amendment dated June 1, 2006 

Reply to Office Action of March 1, 2006 

Independent claim 1 of the present application discloses a method comprising the steps of 
disposing metallic filler between two golf club head members and using a heating source of 
infrared rays to melt the metallic filler. In particular, independent claim 1 expressly recites the 
step of using a heating source of infi-ared rays. In contrast, Sikka et al. neither teaches nor 
suggests employing infrared rays for joining golf club head members by melting metallic fillers. 
One of ordinary skill in the art could not possibly, in the absence of hindsight, have conceived of 
using the IR heater in Sikka et al. to achieve the method of the present invention. 

Accordingly, it is respectfully submitted that the prior art utilized by the Examiner neither 
teaches nor suggests the method of independent claim 1 and its dependent claims. Accordingly, 
reconsideration and withdrawal of the 35 USC 102(b) rejection are respectfully requested. 

Conclusion 

Favorable reconsideration and an early Notice of Allowance are earnestly solicited. 

Because the additional prior art cited by the Examiner has been included merely to show 
the state of the prior art and has not been utilized to reject the claims, no further comments 
concerning these documents are considered necessary at this time. 

In the event that any outstanding matters remain in this application, the Examiner is 
invited to contact the undersigned at (703) 205-8000 in the Washington, D.C. area. 
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Application No, 10/695,751 Docket No.: 3624-0133P 

Amendment dated June 1, 2006 

Reply to Office Action of March 1, 2006 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies, 



to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. §§ 1.16 or 1.17; particularly, extension of time fees. 



Dated: June 1, 2006 Respectfully submitted, 




Joe McKinneyMunci 

Registration No.: 32,p34 

BIRCH, STEWART, KOLA^CH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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USING INFRARED R.\YS METHOD FOR QUICK JOININGA GOLF CLUB 
HEAD MEMBERS USIJVG INFRARED RAYS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is related to usin g iitilizes infrared rays for quick joining a 
golf club head. Moro particularly, th e pres e nt invention is r e lated h ead and, in particular, to 
using infrared rays for heating th et o heat a filler metal which is fiHedjnserted between a 
main head body and a striking plate to manufacture the golf club head. 

2. Description of the Related Art 

TheAn infrared ray has a frequency in the electromagnetic spectrum in (hea range 
just below that of red light. A light, and a quartz tube can radiate infrared rays in 
proportion to their temperature. Th^An infrared ray i scan be used to join separate objects 
within a small bonding are a. Infrared joining can carry out , and provides rapid heating and 
coolin g of said e n-fehe ebjee t objects . 

A conventional golf club head is — consisted c onsists of a golf club head 
and combined with a striking plat e combin e d th e r e with. Th e joining method of th e g late. 
The golf club head can be s e l e ct e d from a group of m e chanically ins e rt e d method^ glued 
m e thod, welding m e thod and brazing m e thod etc. Th e welding m e thod is imsuitabl e 
fe fassembled utihzing a variety of methods, including mechanical insertion, glue, welding, 
and brazing, for example. Welding is. however, an unsuitable method for assembling the 
golf club head if the golf club head and-4he striking plate are made of dissimilar categories 
of alloy that r e gultG in a poo r metal alloys, as this will result in a weak welding joint. 
Accordingly, if the golf club head and striking plate are made of dissimilar metal alloys, 
only mechanical insertion, glue, and brazing methods can be utilized. With regard to 
brazing, this method requires the mechanically ins e rt e d m e thod, the glued method and 
brazing m e thod are available for th e golf club h e ad. As to th e brazing method, th e r e is a 
n ee d for m etalhc fille r to be disposed between the golf club head and the striking plate. 
Th e n th e The golf club head and-4fee striking plate are then h eated in a fiimace so that the 
heating metallic filler is melte d to closely fill in a gap formed , thereby closely filling in the 
gap between the golf club head and the striking plate. After cooling, the striking plate is 
then b onded to the golf club head. 
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The material of th e main head body of th ea conventional golf club head 
includ e s can be comprised of a variety of materials, including stainless steel, maraging 
steel, titanium alloy, aluminum allo y, and -ei^magnesium allo y, for example -ate. And the 
mat e rial of the The conventional striking plate inolud e G can also be composed of a variety 
of materials, including titanium alloy, maraging steel, shape memory steel, and b ulk 
amorphous allov etc. allov, for example. Generally, th ea conventional golf club head is 
made of stainless steel, such as 17-4PH, and the striking plate is made of titanium alloy, 
such as Ti-6A1-4V. In joining procosG> if th e Puring the process of joining the golf club 
head and striking plate, if a conventional bf=aze dbrazing method is employed, heatiegthe 
speed e fat which the golf club head is heated is low (about 5 50 d e gr ee s centigrad e 5-50^C 
per minute), hi order to avoid detrimental effects caused by exposing members of the golf 
club head to-the high-temperature conditions over a long time, the brazing temperature 
ranges from approximately betw e en 0 and 50 degr e es c e ntigrad e over th e m e lting points 
e fD-50°C , and the metallic filler is melted for for 10 to 30 approximately 10-30 minutes. 
Accordingly, the liquid state of the metallic filler can w e t w ets the members (base 
metabnetals) of the golf club hoad for brazing them togeth e r, head, so that they may be 
joined together by this brazing method. Both high temperature and/or long tim e extended 
exposure of the joint i eduring conventional brazing mavcan generally result in dissolution 
of the joined substrates. That is J n other words, in high-temperature conditions, a part of 
the golf club head and/ or striking plate may be blended into the metallic filler. This is so 
eaUe deffect is referred to as an alloying effect. Once the composition of the metallic filler 
is changed, it may aff e ct fluidity and wettability of the metallic filler may be affected such 
that construction of the joint may be is weakened. Li addition, a fta brittle intermetallic 
compound with brittleness is formed between the metalhc filler and the base metal of the. 
golf club head, or between the metallic filler and the base metal of the striking plate. If a 
thiclai e sG of the intermetallic compound is grown specifically becomes thick, mechanical 
strength and impact-resistance of the impact resistant of the joined portion is w e ak e ned. 
For this r e ason, th e combinatio n ioint are weakened. Accordingly, when combining a golf 
club head and striking plate of dissimilar categories of alloys still mainly adopts 
mochanically ins e rted m e thod and glued method. alloys, mechanical insertion and gluing 
methods are preferred. 
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Hence, there is a concem for overcomin g need to overcome the problems 
associated with the conventional brazing, and improving th o join o d brazine method, in 
order to improve the performance of a golf club head formed from dissimilar categories of 
tftetals metal alloys . To this end, gen e ration o f both the alloying affect and formation of an 
intermetallic compound should be avoided as much as far as possiblo possible, in order to 
increase reliability of athe joined portio n of the golf club head . Obviously, a shortened 
processing time and a rapid heating process can overcome the foregoing drawbacks of the 
conventional brazin g method . 

The present invention intends to us e utilizes infrared rays for quick joining a golf 
club head in such a way to mitigate and/or overcome the abov^o probl e m, above-listed 
problems. 

SUMMARY OF THE INVENTION 
The primary objectiv e of this present invention is usin g utilizes infrared rays for 
quick joining a golf club h e ad which omplovs head. and employs a geometrical optics 
device to focus and reflect infrared rays for increasin gt o increase the energy density and 
heating rate. According to design choic e , th e T he geometrical optics device is s e l e ct e d 
fre mpreferably has an ellipsoid and parabolic reflector whose rear surface is plated with 
gold and cooled by coohn g with water. Thereby, the geometrical optics device has a 
preferred reflecting effect and is suitable for operation in h igh-temperature conditions. In 
order to increasepewer efficiency and te — sav econserve power, infrared rays is 
penetrat e d are transmitted through a quartz tube and focused on the jeme dioining area of 
the golf club head members. Since infrared rays have a charact e r are capable of rapid 
heating and cooling, the proc e ss time of joining is significantly shortonod. In comparison 
wUh — convention — h e ating — rate — (approximat e ly — ^SQ — d e gre e s — c o ntigrade/min), — ^he 
hoadin g time required to join the golf club head members is shortened significantly. In 
comparison with a conventional heating rate of approximately 5-50°C/min, the heating 
rate of infrared rays for quick joining a golf club h e ad is as high as 3000 degr ee s 
centigrade/min and it ca n is as high as 300Q''C/min, and can therefore avoid exposing 
members of the golf club head to tfee-high-temperature conditions over a long time. 
Thoroby. the members o f an extended period of time. Accordingly, the golf club head can 
avoid influences o f the problems associated with extended exposure to high-temperature 
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environments. In addition, the processing time of the present invention is precisely 
controlled within bv a processing temperature controller^ so that the process temperature is 
unnecesGar\^ does not need t o be limit ranging l imited to the range b etween 0 and 50^ 
d e gr ee s centigrad e over the melting point of the metallic filler. R e garding manufacture 
e ffici e ncy and automatic controU Accordinglv, using infi-ared rays for joining is bett e r 
tha na golf club head provides both automatic control and an increased manufacturing 
efficiency not found in the conventional blazing. brazing method. 

The method of the present invention U sin gutilizes infrared rays for quick joinings 
and in accordance withth e present invention applies to a golf club head which consist e d 
consists of a main head body and a striking plate. The main head body and tfee-striking 
plate are made of different mat e rial m ateri als . Metallic filler is disposed between the main 
head body and the striking plate. Lifrared rays ts- are then used to melt the metallic filler^ 
and to fill the gap between the main head body and the striking plate , and thus th e . The 
melted metallic filler is therefore r apidly wetted and jemed-joins_the main head body and 
the striking plate in a shortene d period of time. The material of the m ain head body is 
made of a material selected from Or -the g roup consisted consisting of stainless steel, 
maraging steel, titanium alloy, aluminum alloy e ^and m agnesium allov-et e. for example . 
And th e material of the T he_striking plate is made of a material selected from ar -the g roup 
consisted consisting of titanium alloy, maraging steel, shape memory steel, and b ulk 
amorphous allov-et e. for example . 

Other objectives, advantag e s and nov e l f e atures of the invention will b e com e more 
npparont from th e following detail e d description and th e accompanying drawings. Further 
scope of the applicability of the present invention will become apparent from the detailed 
description given hereinafter. However, it should be understood that the detailed 
description and specific examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the art 
from this detailed description. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will now b e described in detail with ref e ronco to b ecome 
more fully understood from the detailed description given hereinbelow and t he 
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accompanjdng drawings , which are given by way of illustration only, and thus are not 
limitative of the present invention, and wherein ^efem: 

FIG. 1 is an exploded view of using infrar e d ravo a method for quick joining a golf 
club head utilizing infrared rays in accordance with a first embodiment of the present 
invention; 

FIG. 2 is an exploded view of using infrared ravs a method for quick joining a golf 
club head utilizing infrared rays in accordance with a second embodiment of the present 
invention; 

FIG. 3 is a symbol diagram of processing parameters of using infrared rays a 
method for quick joining a golf club head utilizing infrared rays in accordance with the 
present invention; 

FIG. 4a is an SEM (Scanned Electron Microscope) p hotograph demonstrating the 
use ofusinrg infrared rays for joinin g to join materials consisted consisting of Ti-6A1-4V, Ag 
and 17-4PH at l.QOQ d e gr e es c e ntigrade for 30 sec LQOQ'^C for 30 seconds in accordance 
with the present invention; 

FIG. 4b is an SEM photograph demonstrating the use ofitsmg infrared rays ler 
joinin g to join materials consisted consisting of Ti-6A1-4V, Ag and 17-4PH at 1,000 
degrees centigrade for 120 sec LOOO'^C for 120 seconds in accordance with the present 
invention; 

FIG. 4c is an SEM photograph demonstrating the use ofiisiftg infrared rays f&f 
joining to join materials consist e d consisting of Ti-6A1-4V, Ag and 17-4PH at 1,000 
d e gree s conti grad e for 210 sec LOOO^^C for 210 seconds in accordance with the present 
invention; 

FIG. 4d is an SEM photograph demonstrating the use ofusiftg infrared rays fef 
jeifti» gto ioin materials consisted consisting of Ti-6A1-4V, Ag and 17-4PH at 1 ,000 
degr e e s c e ntigrad e for 300 s e c hOOO°C for 300 seconds in accordance with the present 
invention; 

FIG. 5 is an experimental data diagram of a shearing test for a joint 
consist e d consisting of Ti-6A1-4V, Ag and 17-4PH in accordance with the present 
invention; 

FIG. 6a is a series of SEM photographs demonstrating the use ofir^smg infrared rays 
for join e d to ioin materials consisted consisting of Ti-6A1-4V, 72Ag-28Cu and 17-4PH at 
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8QQ degroofi centigrad e for 120 s e c 8Q0°C for 120 seconds in accordance with the present 
invention; 

FIG. 6b is an EPMA (Electron Probe Microanalysis) data diagramef analyzing the 
chemical composition of a joint consisted of Ti-6A1-4V, 72Ag-28Cu and 17-4PH at 80© 
d e grees centigrade for 120 s e c SOO^C for 120 seconds in accordance with the present 
invention; 

FIG. 7a is an SEM photograph demonstrating the use ofitsiftg infrared rays fer 
jeinm gto join materials consiGtod consisting of Ti-6A1-4V, 72Ag-28Cu and 17-4PH at 8#© 
degre e s centigrad e for 30 soc 850'^C for 30 seconds in accordance with the present 
invention; 

FIG. 7b is an SEM photograph demonstrating the use ofttsiftg infrared rays fey 
ioinin g to join materials co nsisted consisting of Ti-6A1-4V, 72Ag-28Cu and 17-4PH at SSQ 
d e gr ee s centigrade for 120 sec SSO'^C for 120 seconds in accordance with the present 
invention; 

FIG. 7c is an SEM photograph demonstrating the use ofitsing infrared rays f&f 
jeinin gto join materials consiste dc onsisting of Ti-6A1-4V, 72Ag-28Cu and 17-4PH at %&Q 
degr e es centigrade for 300 sec 850°C for 300 seconds in accordance with the present 
invention; 

FIG. 8 is an experimental data diagram of a shearing test for a joint 
consist e d consisting of Ti-6A1-4V, 72Ag-28Cu and 17-4PH in accordance with the present 
invention; 

FIG. 9a is an SEM photograph demonstrating the use o fosing infrared rays f&f 
joinin g to join materials consi s ted consisting of Ti-6A1-4V, 95Ag-5Al and 17-4PH at S30 
degrees centigrade for 300 sec 830''C for 300 seconds in accordance with the present 
invention; 

FIG. 9b is an SEM photograph demonstrating the use of^si^g infrared rays foF 
joinin g to join materials consisted consisting of Ti-6A1-4V, 95Ag-5Al and 17-4PH at 
d e gr ee s centigrad e for 120 s e c 850°C for 120 seconds in accordance with the present 
invention; 

FIG. 9c is an SEM photograph demonstrating the use ofusinrg infrared rays fer 
jeim ftgto join materials consist e d consisting of Ti-6A1-4V, 95 Ag-5 Al and 1 7-4PH at 
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degre e s c e ntigrade for 300 sec SSO'^C for 300 seconds in accordance with the present 
invention; 

FIG. 9d is an SEM photograph demonstrating the use ofitsifH* infrared rays fef 
jeimngtojoin materials consisted consisting of Ti-6A1-4V, 95Ag-5Al and 17-4PH at 900 
degr e es centigrade for 120 G e c 900°C for 120 seconds in accordance with the present 
invention; and 

FIG. 10 is an experimental data diagram of a shearing test for a joint 
con si Gted c onsi sting of Ti-6A1«4V, 95Ag-5Al and 17-4PH in accordance with the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 
UsiH gln utilizing infrared rays for quick joining a golf club head^ the present 
invention adopts an infrared fixmace of ULVAC SINKO-RIKO RHL-P610C. The infrared 
furnace has 6 quartz tubes (containing tungsten heating wire) and 6 parabolic reflectors, 
and can be operated up to 1.300 degrees centigrade. at temperatures of up to LSOO'^C. The 
infrared ftimace is operated under argon gas or aLhigh vacuum less than 5*10"^ mba r, andr 
Pref e rably, the wavelength of the infrared rays is rangin g preferablv range between 0.76 
and l,000jim. 

FIG. 1 illustrat e s is an exploded view of the method of using infrared rays for 
quick joining a golf club head in accordance with a first embodiment of the present 
invention. The golf club head i s consi s ted cons i s t s of a plurality of parts, which 
includ e s including a main head body 1, a striking plate 2 and a metallic filler member 3. 
SubGcqucnt Prior to the main head body 1 combing b eing combined with the striking plate 
2, the metallic filler member 3 is disposed betw e en th e main head body 1 and th e striking 
plate 2. therebetween. Subsequently, infrared rays are used to heat and melt the metallic 
filler member 3. After cooling, the metallic filler member 3 can cormect the main head 
body 1 with the striking plate 2. In this embodiment, the main head body 1 is made of 
stainless steel and the striking plate is made of titanium alloy. The material of the main 
head body 1 is selected from a_17-4PH stainless steel, which porforms provides high 
strength, corrosive r e sistance corrosion-resistance and good wettability. The material of the 
striking plate 2 is selected from a^Ti-6Al-4V alloy, which p e rforms provides high strength, 
corroGive roGistanc e corrosion-resistance and good wettability. The material of the metallic 
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filler member 3 is selected from athe group consisted consisting of Ag-base fillers e fsuch 
as Ag, 72Ag-28Cu and 95Ag-5Al, Ni-base fillers, Cu-base fillers, efand Ti-base fillers. 

FIG. 2 illustrat e s is an exploded view of using infi-ared ravs a method for quick 
joining a golf club head using infrared rays, in accordance with a second embodiment of 
the present invention. The golf club head includes a main head body 10, a weight member 
20 and a metallic filler member 30. The material of the main head body 10 is selected 
fi-om a -the g roup conoiDt e d consisting of titanium alloy, Fe-base alloy, magnesium alloy, 
aluminum alloy, Fe-Mn-Al alloy, shape memory steel, tungsten alloy, copper alloy, nickel 
alloy, bulk amorphous alloy, nano-alloy, composite material and ceramic material 
ete rmateriaK for example. The specific gravity of the weight member 20 is greater than 
that of the main head body 10, and the material of the wei ght member 20 is selected fi-om 
athe group consisted consisting of tungsten, tungsten alloy, copper alloy and lead alloy 
ete ralloy. for example. The material of the metallic filler member 30 is selected fi-om athe 
group consist e d consisting of Ag-base fillers, Ni-base fillers, Cu-base fillers, e rand Ti-base 
fillers. Subsequ e nt toB efore the main head body 10 combin g is combined with the weight 
member 20, the metallic filler member 30 is disposed botwoon the main hoad body 10 and 
the weight memb e r 20. t herebetween. Subsequently, infi-ared rays are used to heat and melt 
the metallic filler member 30. After cooling, the metallic filler member 30 can connect the 
main head body 10 withto the weight member 20. In order to avoid an alloying effect 
upeeon the main head body 10 and the weight member 20, the heating rate of the infixed 
fiimace is not less than l°C/sec, and m ore preferably 50*^C/sec. R e gardin g The processing 
parameters effor using infi-ared rays for joining, to join golf club head members, including 
the preheating temperature, heating rate, vacuum condition, processing temperature and 
time^ are described more detail in FIG. 3. 

tfein gThe method of using infrared rays for quick joining the golf club head is 
procesG e d in involves the use of an atmosphere. In other words, in order to avoid oxidation 
of the metallic filler member 10 during the process, the golf club head is processed in a 
vacuum or inert gas including nitrogen, argon and helium etc. argon, and/or helium, for 
example. 

FIGS. 4a through 4d illustrat eare SEM (Scanning — El e ctron — Microscop e ) 
photographs demonstrating the method of ^sift gutilizing infrared rays for a joint of Ti 6A1 
4 V, Ag and 17 1PH at 1,000 degrees c e ntigrade for 30 sec. The alloying effect upon 
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int e rfac Q s of th o joint of Ti 62\1 4 V. Ag and 17 4 PH is obviousl vc omposed of Ti-6A1-4V, 
Ag and 17-4PH at KOOC'C for 30 seconds. As can be seen in these photographs, the 
alloving effect on the inner faces of the joint composed of Ti"6At-4V, An and 17-4PH has 
been suppressed. 

FIG. 5 is illustrates an experimental data diagram of a^shearing test for a joint 
consisted c onsisting of Ti-6A1-4V, Ag and 17-4PH. It appears that an exc e ll e ntly joined 
quality is caiTiod ou t As can be seen in this data, high joint quality is achieved if the 
processing temperature is low or the processing time is short. The allo)dng effect between 
Ti-6A1-4V and Ag, or between Ag and 17-4PH steely is greatly decreased sinc e it is 
i^sift gby the use of infrared rays for quick joining. The av e rage d ioining the golf club 
members. The average shear strength of pure silver filler is as high as 91.7 MPa. In 
addition, a compact joint is accomplished by usm gthe use of infi-ared heating. 

FIG. 6a illu G trat e s are SEM photographs demonstrating the use ofusm^ infrared 
rays for ioinin g to join materials consist e d consisting of Ti-6A1-4V, 72Ag-28Cu and 17- 
4PH at 800 degre e s centigrad e for 1 20 sec. FIG. 6b illustrates an EPMA (Electron Probe 
Microanalvzer) 800'^C for 120 seconds. FIG. 6b is an EPMA data diagramef analyzing the 
chemical composition of th e joint consist e d of Ti 6A1 4 V, 72Ag a joint consisting of Ti- 
6A1-4V, 72Ag-28Cu and 17-4PH at 800^C for 120 seconds. 28Cu and 17 1PH at 800 
dogrooG centigrad e for 120 s e c. In FIG. 6a, the Ti— Cu compounds (TiCu, Ti2Cu3, TiCu4) 
are observed at the interface between Ti-6A1-4V andfee 72Ag-28Cu. It can also be 
feun ^shown that Cu atoms of the metallic filler (72Ag-28Cu) react with Ti-6A1-4V^ but 
Ag atoms do not react with Ti-6A1-4V. Thus, there is a decrease efin Cu content fi^om the 
72Ag-28Cu filler. 

FIGS. 7a through 7c illustrat eare SEM photographs demonstrating the use ofuei^ftg 
infi-ared rays for ioining t o join materials conGist e d consisting of Ti-6A1-4V, 72Ag-28Cu 
and 17-4PH at 850 degr e es c e ntigrad e 850°C for various processing tiB^edmes. Referring 
to FIGS. 6 and 7, as the processing temperature is increased or the heating time is 
prolonged, the thickness of a reaction layer defined between the metallic filler (72Ag- 
28Cu) and the base metal (T-6A1-4V) becomes thicker. During 30 sec of the h e ating 
time r When heating time is limited to 30 seconds, the molten metallic filler eafine tdoes not 
have time to completely react with the base metal since the heating time is short . The Cu 
atoms of the metallic filler (72Ag-28Cu) react with Ti-6A1-4V^ but Ag atoms do not react 
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with Ti-6A1-4V. Thus, there is a decrease of Cu content from the 72Ag-28Cu filler. As the 
heating time is increased, the original eutectic microstmcture is changed into a_hypo- 
eutectic microstmcture^ due to depletion of Cu content from the molten 72Ag-28Cu filler. 
Consequently, thoro e xistG a large scale of Ag- enriched phase exists enriched phaG O in th e 
4eiBf ^in the joint as is illustrated in FIGS. 7b and 7c. 

FIG. 8 illustrates is an experimental data diagram of a^shear test for a joint 
conGiGte d consisting of Ti-6A1-4V, 72Ag-28Cu and 17-4PH in various processing 
conditions. The average maximum shear strength is about 96.4 MPa at 800 degr e es 
c e ntigrade 800^C of processing temperature for 120 seeseconds of heating time. It can be 
found that the shear strength of the joint may has a trend of a d e cr e as e ^ tends to decrease as 
the processing temperature is increased or the heating time is prolonged. I^-is This can be 
attributed thattg the growth of continuous reaction layer(s) in the int e rface cauGes 
th ainterface, which thereby cause a decrease efin the shear strength of the joint. The result 
of the metallic fillers in this embodiment is similar to that ofyie pure silver. The 
bette f Improved shear strength of the_joint may be obtained even if the processing 
temperature is low or the heating time is short. That is. hi other words, using infrared rays 
for quick joining golf club head members can suppress the interfacial reactions between 
the filler of 72Ag-28Cu and the base metal of Ti-6A1-4V, or between the filler of 72Ag- 
28Cu and the base metal of 17-4PH. 

FIGS. 9a through 9d illustrat eare SEM photographs demonstrating the use ofustng 
infrared rays for ioinin g to join materials conGist e d consisti n g of Ti-6A1-4V, 95 Ag-5 Al and 
17-4PH at various degrees centigrade for a predetermined processing time. In FIGS. 9a 
through 9d, no continuous reaction layer has been identified in the joint between the 
metallic filler and the base metals. EPMA analysis for chemical composition cannot be 
processed accurat e ly since accuratelv. because the thickness of the reaction layer is less 
than 1 |im. 

[0042] FIG. 10 i llustrate s an experimental data diagram of a_shear test for a joint 
consist e d consisting of Ti-6A1-4V, 95 Ag-5 Al and 17-4PH in various processing 
conditions. The result of the metallic filler (95 Ag-5 Al) in this embodiment is similar to 
that oflfee pure silver. Using infrared rays for quick joining golf club head members can 
suppress both the interfacial reaction as well as the alloying effect between the filler and 
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the base metals. The bett e r Thus. improved strength of the joint may be obtained even if 
the processing temperature and/or time is decreased. 

Using infrared rays for quick joining the golf club head is apph e d to Guppress the 
suppresses g rowth of interfacial intermetallic compoundfs V therebv reducing - -wfth 
brittleness^ to increas e increasing quality of produots p roduct quality and? manufacturing 
efficiency^ and decreasing the tt titifr-rate of powe r consumption . Therefore, infrared rays 
can be widely applied in joining the-golf club hea d members . It is anticipated that T he 
method of the present i nvention greatly increases t he product quality of the golf club head 
product is — gieatly — increas e d — and significantly decreases fe e — manufacture — east 
manufacturing costs i s significantly d e creased . 

Although the invention has been described in detail with reference to its pre s ently 
preferred embodiment, it will b e understood by one of ordinary skill in the art that various 
modifi-cations can be made without departing from the spirit and the scope of th e 
inv e ntion, as set forth in the app e nded claims. The invention being thus described, it will 
be obvious that the same may be varied in many ways. Such variations are not to be 
regarded as a departure from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the art are intended to be included 
within the scope of the following claims. 
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